Abstract. Langerhansmporal histiocytosis (LCH) refers to a group of diseases that are characterized by the primary pathogenesis of an abnormal polyclonal proliferation of Langerhans cells that affect different structures of the human body, including the temporal bone. Thus far, the etiology of LCH remains unclear. Diagnosis of LCH is based on a synthetic analysis of the clinical presen tations, as well as on features of imaging and histopathology. The clinical features, diagnosis, treatment and prognosis of LCH remain obscure, and temporal LCH is often confused with ear inflammatory lesions and malignant tumors. There are several therapeutic modalities for temporal bone LCH that include surgery, chemotherapy, radiotherapy and steroidal injections. The present study reports the case of an infant presenting a 1-month history of worsening left facial paralysis and a slowly enlarging post auricular mass followed by a 1-month history of postauricular swelling in the left ear. Computed tomography demonstrated a large mass of organized tissue. Moreover, the diagnosis of LCH was confirmed by histopathological and immunohistochemical examinations. The patient also suffered from multiple organ failure, including the liver, kidney, lymphatic system, skin, hematopoietic system and lungs. Following surgical intervention with mastoidotympanectomy, the parents of the patient refused further chemotherapy, and the patient succumbed to the disease ~6 months later.
Introduction
Langerhans' cell histiocytosis (LCH) is a rare disease with variable clinical appearance. The etiopathogenesis of LCH is still unclear and remains to be investigated. Despite the fact that it had been widely discussed that viral or genetic predisposing factors make serious contributions to this disease, no conclusive proof has ever been provided (1) . In 1998, Weintrarb et al (2) demonstrated that p53 was detected in all LCH biopsy specimens, particularly in Langerhans' cells; according to their report, the inactivation of p53 led to an uncontrolled proliferation of LCH cells. The annual incidence of LCH is ~5.4 cases per one million people, and a male predominance could be observed. LCH is primarily a pediatric disease, which is rarely reported in adults. Moreover, the peak age of the patients range between 1 and 4 years old, and patients with focal lesions are generally older (0.1-15.1 years) than those with multisystemic disease (0.09-14.8 years) (3) . Histiocytosis of the temporal bone occurs in 15-60% of the sample cases, and it is higher when radiological findings are included in asymptomatic patients; its bilateral occurrence is described in up to 30% of the cases (4) and is more frequent in the multisystemic diseases (5, 6) . The characteristics of LCH are local invasive growth that easily relapses following treatment, and possible disseminated malignant tumors (7) . Moreover, the disease has complicated clinical manifestations of which bone damage is the most common (8) . The clinical features, diagnosis, treatment and prognosis of the LCH remain obscure, and it is easy to confuse temporal LCH with ear inflammatory lesions and malignant tumors (8) . Thus, the aim of the present study is to illustrate the clinical presentations, diagnosis, management and prognosis of this disease.
Case report
A 20-month-old Chinese boy presented with a 1-month history of worsening left facial paralysis and imbalance and progressive hearing loss, which co-presented with purulence of the left external auditory meatus and a slowly enlarging post auricular mass, swelling of the ear and the temporal bone. Free-field pure-tone audiometry showed moderate conductive deafness and there was no pathological nystagmus. The blood routine examination revealed leukocytosis (27.2/ml). The computed tomography scan revealed a destructive bone lesion involving the left posterior external canal, middle and posterior cranial fossa, and the lateral semicircular canal (Fig. 1) .
The cutaneous infiltrates were located in the papules of the mid-line of the trunk and the flexor areas of the limbs. Moreover, radiological images demonstrated a micronodular infiltrate of the lungs and evidence of nodes that were revealed in the liver. The levels of bilirubin and aminotransferases in the serum were also increasing. The patient was initially diagnosed with malignant granuloma of the ear or inflammatory lesions of the ear. Moreover, surgical biopsies were obtained via a mastoidectomy approach. During surgery, vast destruction of the temporal bone involving the left posterior external canal, middle and posterior cranial fossa, and the lateral semicircular canal were confirmed, and fibrous inflammatory tissue interrupted by necrotic and purulent material was found. Intraoperative histology revealed bony and fibrotic tissue with interposed infiltrate containing lymphocytes, eosinophilic granulocytes, and typical Langerhans' histiocytes. A final diagnosis of LCH was made by a surgical pathological examination that revealed numerous ovoid Langerhans ' histocytic cells with grooved and lobulated nuclei and fine chromatin, which were positive for CD1/S-100 by immunohistochemical staining (Figs. 2 and 3) . Following surgery, further chemotherapy was planned, however the parents of the boy refused any additional therapy and removed him from the hospital, and the boy succumbed to the disease 6 months later.
Discussion
LCH is a rare disorder that is associated with a wide spectrum of presenting symptoms and variable clinical behavior and prognosis. In addition to the temporal bone, the head and neck area involving the orbital bone, the scalp, the mandible, the maxillary bone and the facial skin may be involved when LCH is evident. Clinical manifestations varied depending on the site of involvement; thus, there is no characteristic pathognomonic presentation that specifically identifies LCH (9) . The classical disease is divided into three overlapping states called eosin ophitic granuloma, Hand-Schüller-Christian disease, and Letterer-Siwe disease (10) .
LCH is capable of affecting reticuloendothelial cells anywhere in the body, and as such, multiple organs may be involved.
The regions that are most frequently involved include the bones, skin, liver, lung, spleen, hypophysis, lymph nodes and bone marrow (11) . Moreover, cutaneous lesions are observed in almost 50% of patients, and can be the only sign of the disease or evidence of a multisystem involvement. Rash is one of the most common effects, and the preferred location is the mid-line of the trunk and the flexor areas of the limbs. Furthermore, the scalp has erythematous lesions that may evolve into petechiae that ulcerate and form crusts (12) .
Pulmonary involvement is observed in 20-40% of patients and manifests clinically as a cough, dyspnea and tachypnea amongst other presentations (13) . In addition, radiological images commonly reveal a micronodular presence of cystic infiltrates. The main complication of gastrointestinal lesions is bleeding (13) . In addition, the levels of aminotransferases and bilirubin increase when hepatic cells are involved (13) . Moreover, the hematological alterations may indicate a lesion in the bone marrow or in the spleen. Enlarged cervical lymph nodes are affected either in a single isolated organ presentation of the disease or as part of a multisystem involved disease (14) .
LCH can also be easily misdiagnosed because of the common involvement of the external and middle ear (15) . A previous study has reported a misdiagnosis rate of ~72.7% (15/22) for LCH, primarily due to the clinical presentation resembling that caused by other more common conditions (15) . Moreover, diagnosis of LCH should be based on structured and synthetic analyses of the clinical manifestations, the clinical features of imaging and their histopathology. Pathologically, LCH is characterized by multinucleated Langerhans' cells, histiocytes and eosinophils, despite the hallmark cell of LCH being Langerhans' cell histiocyte (16) . The gold standard for the diagnosis of the disease requires the presence of Birbeck granules on an electron microscopic examination; however, Birbeck granules are not exclusively observed in this disease, since they have already been identified in other inflammatory conditions of the lymph nodes (16) . However, in certain cases, immunohistochemistry can be fundamental in estab lishing a diagnosis. For example, a diagnosis can be established with the use of the cell surface or cytoplasmic expression of CD1a, S100 and/or CD45 immunostaining on histopathological specimens (17) .
According to the diagnostic criteria of the international organization cell association for LCH in 1987, diagnosis of LCH was divided into three degrees of staging. Firstly, the preliminary diagnosis relies on the results of the clinical laboratory, including bone and lung X-rays and common pathological changes (e.g., abnormal Langerhans' cells are shown to be present in pathological sections). Secondly, the diagnosis can be made if analysis by immunohistochemistry demonstrates a positive result for S-100 protein based on the preliminary diagnosis. Third-degree diagnosis is made from a detailed examination of the preliminary diagnosis, along with ultrastructural examination that shows Birbeck particles or a positive result for CD1a expression by immunohistochemistry (18) .
An ideal therapy for LCH has not yet been established. However, the objectives of the treatment include improvement of clinical symptoms and prevention of complications (19) . There are several treatment modalities for temporal bone LCH, including surgery, radiotherapy, steroidal injections and chemotherapy. In addition, they can be used alone or in combination depending on the severity and extent of the disease (20) . It is noteworthy that ~10-20% of patients have revealed a spontaneous regression of the disease. Moreover, it is accepted that, if possible, a surgical resection of the lesions is preferred as a treatment. Nevertheless, a number of authors prefer the application of chemotherapy. Different protocols, in addition to the use of systemic corticosteroids, cytostatic therapies like 2-chlorodesoxiademosin (2CdA-cladribine), cyclosporine, thalidomide and myeloablative therapies were prescribed (19, (21) (22) (23) . Single system disease can be treated with local injectable intratumoral steroids (11, 18) . Following surgery, numerous investigators recommend low-dose radiotherapy (10-20 Gy) in cases in which the tissue involved cannot be completely excised (21, 24) .
Although LCH is very critical, the prognosis is generally good if vital organs are not involved and correct diagnosis and a timely rational therapy can be made. The indices of response, recurrence and complications may vary due to different schemes. Moreover, the prognosis of temporal bone LCH is excellent in patients with limited organ involvement (3) . Besides the extent of the disease, the age of the patient at the time of diagnosis is an important factor. In addition, children <2 years of age have a worse outcome. In addition, the presence of cervical lymph nodes and scalp involvement presents as a poorer prognosis and an indicator for recurrence. Finally, the most relevant prognostic factors are multisystem involvement and vital organ dysfunction. In general, the patients with target organ lesions have a worse outcome and a higher incidence of complications and risk of death (25) .
In conclusion, the case of this young male patient described in the present case report <2 years of age and suffered from temporal bone LCH. In addition, the patient also suffered from multiple organ failure including that of the liver, kidney, lymphatic system, skin and hematopoietic system. Therefore, patients with lesions in target organs have worse outcomes and a higher incidence of complications and mortality.
